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SCADA and So Much More

by inductive automation

Ig n I i'l o n\’ The Unlimited Platform for ;

« Connect, Design, Deploy Without Limits: « Unlimited Iicensing
- One central hub for everything on the plant floor . Industrlal-strength security and stablllty ‘
- Create any kind of industrial application « Trusted by thousands of companies worldWIde

- Web-deploy clients to desktops, industrial displays
& mobile devices
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* Cross-Industry “Building

 Real-World HMI Examples
 Audience Q&A

Agenda

Blocks”




Cross-Industry “Building Blocks”

General Design Concepts
Navigation Structure

Reusability

High-Performance HMI Techniques
Alarm Management
Responsiveness



Navigation

Navigation
e Strategy
e [ayout
e Limiting Clicks




Determine Your Navigation Structure

Broad and Shallow Narrow and Deep

!




Determine Your Navigation Layout

Screen layout
 Primary Top Header

« Secondary Top Header
« Side Navigation

« Tabs

1% inducthve lgn_ii_ion"/



Mobile-Responsive Navigation




Reusabillity

Why Reusable Objects?

e Saves development time
e Save maintenance time
e Consistent

Reusable Objects

e Projects

e UDTs

e Templated Views



Reusability: Projects

Project Inheritance
e Consistency

e Shared Resources
e Global Project

e Multi Level



Reusability: UDTs

User Defined Types (UDTS) Tegs

e Group of tags and properties representing an object, . DMO:i

e UDTSs ensure consistent structure. o fommess ©

e Tag addresses can be parameterized and multiple UDT g
instances can be created with just a few clicks. | cpeedsP

e Reusable views or templates can easily be built from a UDT. M Sfele N

e Modifications to structure on a UDT can be made on the =gy
definition and changes apply to all instances automatically. o oot

No more repetitive copy/paste! & status



Reusabllity: Templated Views

Reusing Views e T W oo . aooeee e rosee:
£] Alarm Notification Pipelines — MIXING TANK 101
e Create once - use over and over B || bq
» & scripting ? ) 09?

e Maintain in one place
e Use anywhere in your project:
o Main view
o Popup
o Embedded view
O

» ates i ] [
92 Transaction Groups _
FleX Repeate rS - 19} vision ] RELEASE
B Named Queries = N D%
Rep E o



Color and Indicators
Analog vs Digital
Data with context
Sparklines

High-Performance HMI

Traditional HMI High Performance HMI




High-Performance HMI: Color and Indicators

Traditional HMI

e Color where attention iIs -
-~ | - I BT -

needed. EEmE | < < Sl ! !

VS

e Color everywhere




High-Performance HMI: Color

Color

Which square stands out?

@y iuctie | Ig pilicit



High-Performance HMI: Color and Indicators

High Performance HMI

e Color where attention is
needed.

e Numeric indicators and
shapes for priority

lgnjtigr?*--/
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High-Performance HMI: Analog vs Digital

Moving analog indicators L]

e Displays an analog value L
as an arrow pointing at a >
bar with segments showing )
the desired operating a2
range

Digital Display
e Displays a value without
meaning. Desired range is i -“"‘

unknown. I
| .



High-Performance HMI: Data with Context

Example: Blood Pressure Reading

Blood Pressure: 122/93

Systolic

Diastolic

Normal

_Pre-Hypertension

High Blood Pressure Stage 2

Hypertensive Crisis

15'} inductive Igniﬁon‘f




High-Performance HMI: Sparkline

Sparklines
e Minimalistic chart component

that displays a line-chart
history for a single datapoint

e Show contextual information
In a very small amount of

space
e Typically used to display the

recent history to quickly

discern the recent trend



A Poorly Managed Alarm System

A

Water Tank

Water Tank

Panel View Storage Tank Storage Tank

A



Manage Your Alarms

Use Hierarchy to Filter Alarms for Operators




Prioritize Your Alarms

Priority Levels:

e Set most alarms at a lower priority

e Set alarms that do not require a A\  Diagnostic
response as Diagnostic

1 Low




Consolidate Alarms

Reduce the Number of Alarms
e Avoid alarm floods by consolidating multiple alarms into a
single message

A DA A
A DA D
A DA A
A DA D




Shelve and Disable Alarms When Necessary

Shelving
e Temporarily silencing an alarm

Disabling
e Stopping an alarm from being evaluated
Can be used for nuisance alarms




Responsiveness

Responsive Design
e Design responds to user context
e Design responds to screen size

inductive lgniﬁ@n‘j



Corso Demo




Corso Demo

#ICCElevate Build-a-Thon! - September 28th

I II ] Design Group Vs <§&$&9

Focus on Each User’s Needs (they’re different)
e Business

e QOperators

e Investors/Customers



Corso Demo

Business
e Answer Questions Quickly
o High Level KPIs
o Where are resources being lost?
o How do we stop the bleeding?
e Map Scale Views
e Larger Scale Context
o Site/Areal/Line




Corso Demo

Operators
e Run the process
o How to run the process efficiently
o Real-time KPlIs
o Alarms & Upsets
o What's coming next? (Production Schedules)
e Map Views plus Workcell HMIs
e Localized Context
o (maybe) Area, definitely Line/Cell

https://icc.inductiveautomation.com/discover-gallery-detail/2021/corso-systems



Corso Demo

Investors/Customers
e On a plant tour they will want to see:

o High Level KPIs

o Process Flow Diagrams

o What is that robot doing right now?
e Map Scale Views and Line level HMIs
e Need to build context for them
e Looks matter more




Kupper Demo




Kupper Demo

Practical Design Elements

e Organization
o Hierarchical navigation, with all vital windows readily accessible. Avoid the
situation where user is asking: “How did | get to that screen again?
o Data grouped by source device and into practical groupings for interaction.

® Data with Context

o Pre-built trends and sparklines in addition to full-customizable trending.
o Sparklines when useful.
o Data Analysis

e Industry-Specific Features
o Functionality created to augment the user’s workflows or to handle industry-
specific challenges.



Organization - Navigation

Navigation Organized by task and
system.

Filterable/Searchable if a large
number of options.

All options shown, except those
the user does not have
permission for. User does not
have to click around in different
screens hoping to find the right
button.

On page change, the highlighted
window updates to reflect current
location.

Kupper Demo

| @ Go-Board
" Go-Board
@ General
# custom Trends
E Custom Query
@ Alarms
! Active Alarms
! Alarm History
@ User Settings
é User Account
' sites
! ® Administration
I system Status
. % spoke Tools
= Audit Records
&% Manage Users
_ $ Manage Role Groups
| MeterDelta Checks

e

i

W Sites

» i Absecon

» B Aerohaven

~ @ Airportrd

Site Overview

Site Performance

Inverters

Combiners

Meter Summary

Meteorological

Relays

" Comms Stats

rnards

Site Overview

Site Performance

Inverters

Meter Summary

Meteorological

Relays

Utility RTU Status
< Comms Stats

» i Blairroad2

L I

a,
a

v W

33333330

Logged In: admin

& Alarms
! Active Alarms
! Alarm History
@ DataLogger
7\ Custom Trends
™ custom Query
@ Generation
. Diesel Controls
. Turbine Controls
* Turbine Generators
. Turbine Bearings
4 All Gen Controls
* Load Bank
. Emissions Controls
. Fuel Systems
= * Run History
& Switchgear
. Top Level Overview
. sequencing
* BusA
* BusB
* BuscC
* BusD
L Metering
\ Load Trend
. Environmental
@ SCADA System
< Network Monitor
< SCADA Racks
B system Status
& Administration
&% User Management




Kupper Demo

Organization - Navigation

e Using a tabbed navigation to [ ste | paas | ez | pass | eaas | eaas |

SWItCh between Slmllar Array Prediction - [iffunionbeach]iffunionbeach/Performance/Site
devices can avoid a jarring | o |

WI n d OW Ch an g e Actual Output s Inverter Conv, Efficiency
Performance Metrics NOCT Performance Metrics STC
Array Predicted Qutput . Array Predicted Qutput

Installed DC Capacity . Installed DC Capacity

e Can also be used to indicate
Capacity Active . Capacity Active
hlerarChy Or grouplngs Of Input Perf Ratio - Input Perf Ratio
data Final Perf Ratio Final Perf Ratio

Irradiance POA 350.1 BOP Temp 105.2 _
airTemp 91.6 [ NoProduction |




Kupper Demo

Organization — Data by Device And Area

e Visual Layout organizing
the data.

e The three columns in
this screen represent
progressively deeper
information.

o Bus Overview

o Inter-Bus Alarms

o Intra-Bus Devices
and their data.

Removed Closed
NG1 480A

1-87 Tripped

2-Breaker Failure Trip

3-Zone 1 Differential

4-Zone 2 Differential

5-Zone 3 Differential

6-Zone 4 Differential

7-Zone 5 Differential

8-Zone 6 Differential
9-Instantaneous Over-Current

10-Timed Over-Current

1-87 Tripped

2-Breaker Failure Trip

3-Zone 1 Differential

4-Zone 2 Differential

5-Zone 3 Differential

6-Zone 4 Differential

7-Zone 5 Differential

8-Zone 6 Differential
9-Instantaneous Over-Current

10-Timed Over-Current

Bus A Detail

voltage A5 [HIEE
voltage BC [ INNE
Voltage CA -]

Power

Reactive Power n

Power Factor m
Frequency _50.00

voltage A [EENE
voltage 6c [N
voltage cA [ IENE

power [N
apparent Power [N
Reactive Power n

Delivered -428,990

Received _1 2,900

CurrentA m
Current B m
Current C -m
Current G m

CurrentA
Current B

Current C

Power Factor

Frequency

5,950
-143,650




Kupper Demo

Data + Context = Information

Cooler Inlet Temp

Sn.OT LOCI

Cooler Outlet Temp

Sn.OT LOCO
Oil Pressure

DC Zone - [airportrd]airporird/Zones/Inverter 1 Zone 1 DC Zone - [airportrd]airportre es/Inverter 1 Zone 2

otal S 475.2 Current Per String otal e 201.7 Current Per String
Total Current . TotalStrines Total Current . rotal Srings —

09: CB-14
10: CB-15
11:CB-16
12:CB-18
13: N/A
14: M/A
15: N/A
16: N/A

Aiportrd Irverter 1 Aiportrd [rverter 1



Kupper Demo

Data + Context = Information

Meter Summary - Iffunionbeach

Shark 200 - [iffunionbeachliffunionbeach/Meters/Main Pr Shark 200 - [iffunionbeach]iffunionbeach/Meters/Main Pri

e Left Faceplates are
p Power Rower Factoy Voltage AB 34,822 Current A 33.06
- Delivered 67677 -1901091
preview of data and act

. Voltage CA Current C 33.16
Power Power Factor B Power Power Factor 1.00 |2

H Ig h I Ig hted face plate IS 2lG Apparent Power Frequency
aCtlve . — ST ) Reactive Power n “Alarm

Delivered 67677 -1901091

Received
e Central Faceplate shows

I Amps = = = = - -
fu I I d etal | . =T - [iffunionbeach]iffunionbeach /Meters/Main Pri E]
B 2 currente iae /‘F‘—'_‘ﬂ,"r"__\‘\‘ F l‘ Rrveh !@
B 2 currentc E| 2001 g / \'A v\ ‘,\l\/\/s\ 5
- 7~ A=

Volts -100 »\_A_/\n
ol

| v Voltage AB

e Right Image shows the .G e W\W rE— T
- - KVAR * ulec‘ :—; e ' i /\/\/\/ . i ‘/\‘.\/\/’/ /V\/j/\ 7 &
device as seen on site. B G w7 | RRAC ) W\f

kw

| | Real Power
&M M sPM 9PM 10PM 11PM 12AM 1AM 22M A 4AM sAM A TAM M 9AM 10AM 11AM 12PM 1PM 2PM 3PM 4PM 5PM

e Graph At Bottom for the RS
selected device e




Kupper Demo

Industry-Specific Features

Inlet
/ SUERE Oxy Vacum

Par: IC Flow Flov
362l 1 3s0scrlll osasclll 4.2l 1ol -a3.omnn

Engine Maintenance Records

Maintenance Tracking

| Maintenance Item Status Maintence Item Settings S /S B d AI l I I S pp
Item Ttem Taginterval Taginterval Time (Hrs) Tracked Maintenance item Details u n rIS e u n S et aS e ar u reSS I O n
M Name Category Clapsed Remaining Clapsed —
pent tngines

e Solar Alarm Suppressor - [Aerohaven]/Aerohaven/SolarAlarmSuppressor
R
Engine e | = - -
Erone Changelce m . Manually Suppress Sunrise/Sunset Times
giee [Aerchaven]/Aerohaven/SolarAlarmSuppressor/SunriseSetTimes
Engine Taginterval Time Interval (Hours|

 ntenance Records For Selected Item

Sunrise Offset (Minutes) 455 Latl'tude Sunls Up
Sunset Offset (Minutes) m Longl'tude m

Last Edit
User

T ra SICANEE  Jul 20,2023, 3:15:20 PM
TR Alarms On Time: Jul 20,2023, 6:33:00 AM
- et SN ECEREES  Jul 20,2023, 5:48:00 AM
Nam "™ Alarms Off Time: Jul 20,2023, 7:53:00 PM

T e SIGE NG Jul 20,2023, 8:23:00 PM




ACC Demo




ACC Demo

Practical Design Elements
e Design specific for the Process Industries
o Follow the ISA 101 Standard Guidelines
m Navigation can be simple, intuitive
m Limit the use of color for attention
m At a glance status of a process
m Human Factors Engineering
o Follow the ISA 88 Standard Guidelines
m Modular, reusable elements (Graphics,
UDT and Control Logic)



ACC Demo

Overview Display
e At a glance process flow and status
e Situational Awareness

...............
..............................

...............

...........................................................................

---------------

...............

...............

BRX is Idle

Agitator
0.0rpm

pH DO
0.00 0.0

Temperature

. 20.5°C
— Desired — ACTUE]



Process Flow
e Simplified process diagrams
e Mobile format
e Shape and color indicate process exceptions

w
LG E-STOP #1 LNG E-STOP #2

HEYID-001
E-Stop

1EK HORIZONTAL TARNK

HETIO- 02

E-Step

ACC Demo

LMNG Spare
E-STOF

HER 0G50

E=Stop

LMNG Contrgd Pand LMNG Hardwired

E-STOF Rlay
WEFEO-OEE EARIE-E01
E=5top E-Stop
LG DELIVERY

WRILD-E04
=
.l 2 A
L
EHILE-001
-
—nh
| u_ FTRIEO-001
£5.2 PSIg
A R TONTRL - -+ .
Thig I
THI18-001 i AR
T8 i
- 0.- 21.6 InH20D i o
AIN10-003 ::’"‘-\-.I
= i
4 e |
R0 AEIG-080 A0
L [ i =
| §
i~ .
=<1 2

| —

LW Siwtien: Beoguet bs Burp Gas (iseek o
TTHEIE -S4 BTEIEE-E YRG0
366 degF | rene §4.1 PEig 5,859.4 SCFH
— I,_.. - I,._
TR0 TR0l
330 gegF 34,4 gegF

OATAFROM LG
LN Matan WA mw Deerge Leve
N Jatian W Dmarge Premmre
NS Ttatmn Vit te Maswow Sraath e pmeetiie
NS Jatan Vesnciee Wesmwiom Puneie Tawsmetine
NG Juetan: 18 Process Voaimow 1ol Loves
LNE Sawsen Tl Process Top 1ol Prassrs
ANG Jsnan F0 Prscess Bettemw 100 Prasmire
NS Sretien (Ganeacee On
LNG Surtan (canovoe CR
NS Mot PRJ O
NS Saten PRY CE
LNG Statian Vagoruer Wede
NG Stvtian Viaporaer Wnemum Promure
NG Staten: Vapsraes Monmvon §iow
ING Seatien: Vags = ye Torrg
Fiorre Fauted - ING Ststan Bury Mogpag
1 3uap 1n SOF System - St Dawn ING Staten

3 0
w59
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225 deg ¥

“pu
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ACC Demo

Intuitive Control

e Monitoring modular phase
logic control

e Consistent Design

e QOrganizing each faceplate
logically

e Process steps clearly
described

Manure Xfer Phase - MH1110

Home Details Steps
Manure Transfer Phase:
MH1110_PH_MANURE_XFER
Step
State

Phase Time State Time Step Time
00:00:00 00:00:00 00:00:00

Parmissives

P ...,

Manual Commands

Parameters
Expected Daily Input| o0
F 4 gp:wfﬁq_-QJ gal
Max Flow Diffe 1al
a Flow ifererts R (.
High Manure \blume_ % (100-20%)

Warning SP:

Han Manurs s I o210
No Manure Flow Max ’
Time 5o: 00| sec (0:2000)

Message

Manure Xfer Phase - MH1110 X

Home Details Steps

BOqchecking Permissives

a0 alize
1

420MHD and Digester Ready?

430Digester Ready for Filling?

4400igester Release Filling Pump?

450Initiaung Transfer

460Transferring

4 ro Faulted

480High Digester Volume

430No Flow Detected

5000ifferential Flow Alarm

51 uent Manure Flow Rate Mismatch

SZOMainng for flow to Digester




Industry-Specific HMIs

Compare & Contrast

e Overlap between industries
Navigation

Reusability

High Performance

Alarms

Responsiveness

e Design that differentiates

O O O O O



nition'

A5

by inductive automation

g

Ready to Try Ignition for Yourself?

Download the full version for free at:
inductiveautomation.com



Ignition User Manual also available at:

inductiveuniversity.com

docs.inductiveautomation.com



September 26-28;‘2 23 in Folsom, CA

Register at icc.inductiveautomation.com/register




FINAL TWO

Design Group Tf, €




International Distributors

Australia iControls Pty Ltd. www.icontrols.com.au
Brazil FG Automacao Industrial www.fgltda.com.br
Central America NV Tecnologias S.A. www.nvtecnologias.com
France AXONE-iO www.axone-io.com

Italy EFA Automazione S.p.A www.efa.it

Middle East/North Africa

Clarien Solutions

www.clarien.solutions

Norway Autic System AS www.autic.no
South Africa Element8 https://element8.co.za
Switzerland MPI Technologies https://mpi.ch

Contact International Distribution Manager Yegor Karnaukhov at: ykarnaukhov@inductiveautomation.com




Kent
Hahn

Director of Sales

x439

Maria
Chinappi
x264

Jim
Meisler
x227

Myron
Hoertling
x224

Questions & Comments

Call us at: 800-266-7798

Ramin
Rofagha
x251

Robert
Graves
x142

g

nition‘./

by inductive automation

Lester
Ares
x214

DJ
Parsons
x150

Vanessa
Garcia
x231

Roman
Couvrette
x163

Shane
Miller
x218

Abran
Mathews
x151

Kristin
Bainbridge
x308

Joe
Rzepka
x333



Thank You

Stay connected to us on social media
& subscribe to news feeds:
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